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ABSTRACT
Objective: This study was planned to assess the prevalence of metabolic syndrome (MetS) among doctors of Bhubaneswar.
Methods: A cross-sectional, single-centered observational study was conducted among doctors over a period of 8 months after clearance from 
Institutional Ethical Committee. All consented participants were subjected to anthropometric measurements and physical examination. Fasting 
plasma glucose and complete lipid profile were estimated using standard procedures after 12 h of overnight fast. MetS was defined according to the 
Modified National Cholesterol Education Program-Adult Treatment Panel III criteria for MetS screening.
Results: Among 170 participants (males - 117 and females - 53), 64 (37.65%) were with MetS. Prevalence of same was higher in males (41.9%) than 
females (28.3%). The younger doctors (≤40 years) had more prevalence of MetS compared to the elderly (>40 years) doctors (41 [39.8%] vs. 23 
[34.3%]). In the males, high blood pressure was the major contributor to the prevalence of MetS followed by low high-density lipoproteins-cholesterol 
(HDL-C) and high triglyceride values. However, in females, low HDL-C and greater waist circumference contributed the maximum to MetS.
Conclusion: In the present study, the young male doctors have a greater prevalence of MetS than the older and the females. MetS is still a significant 
public health problem in the educated population including those of doctors, especially the younger ones.
Keywords: Cardiovascular risk factors, Lipid profile, Health-care provider, Physician.
INTRODUCTION
Metabolic syndrome (MetS) is described as clustering of several 
risk factors for cardiovascular diseases (CVD) such as hypertension, 
dyslipidemia, central obesity, insulin resistance, and high fasting 
plasma glucose (FPG) [1]. The former in turn may give rise to a number 
of secondary complications [2]. Prevalence of MetS is known to be 
significantly increased in the Asian countries [3]. A study conducted in 
urban areas of Karachi, Pakistan, showed a high prevalence of the MetS 
(49%) [4]. A recent multi-ethnic population-based survey reports the 
highest prevalence of MetS in Indian ethnicity [5]. One-third of the urban 
population in large cities in India has MetS [6]. Recent community-based 
studies from eastern India, West Bengal, and Odisha, have reported the 
prevalence of MetS to be 31.4% and 43.2%, respectively [7,8].
Individual lifestyle particularly psychosocial or work stress, lack of 
regular physical activity, and smoking are strongly associated with 
obesity and MetS [9,10]. Exposure to job-specific stress increases the 
prevalence of MetS [11,12]. A recent study reported prevalence of 
stress to be very high in resident doctors in Delhi [13]. Since doctors are 
considered to be representing a highly educated mass of the population, 
their awareness and knowledge regarding the health consequences of 
lifestyle changes are generally expected to be high. Although adequate 
information is available on such lifestyle disorders among the general 
population from different parts of India, the information regarding the 
same is scarcely available from doctors of India [14,15]. With such a 
background in mind, this study plans to assess the prevalence of MetS 
among the doctors of Bhubaneswar, Odisha, in the eastern part of India.
METHODS
Study design
A cross-sectional, single-center observational study was conducted 
at a tertiary care hospital and medical college over a period of 
8 months after obtaining permission from the Institutional Ethical 
Committee.
Sample size estimation
The sample size for this study was determined using the prevalence 
of MetS among the medical community of a tertiary health center 
in Pakistan where the researchers have found the prevalence to be 
14.95% [16]. This study was selected for sample size calculation as the 
Indian studies where the prevalence of health professionals has been 
done were very old. The sample size for prevalence study was calculated 
using the formula n = Z2pq/d2, where n is the desired sample size, z is 
the standard estimate = 1.96 at 5% level of significance, p =  prevalence 
of MetS among physicians, i.e., 14.9%, q = 1-p and d is the precision of 
the study = 0.06 (6%). Using the formula, the sample size was estimated 
to be 142.
Data collection
A total of 170 doctors aged between 24 and 65 years and working 
in KIMS, participated and were included for this study. Simple 
questionnaires pertaining to vegetarian or non-vegetarian diet, 
smoking and alcohol habits, exercise, prior medical history of drug 
intake, and any relevant family history of CVD, diabetes mellitus, 
hypertension or chronic kidney disease were answered by the doctors. 
Subjects with any coexisting serious diseases, those taking antidiabetic 
drugs/insulin, lipid-lowering drugs, and/or anti-hypertensive drugs 
were excluded from the study.
Of the 170 doctors included in the study 117 were males and 53 were 
females. All participants were subjected to anthropometric measurements 
such as height, weight, and waist circumference (WC) using standard 
procedures [17]. Body mass index (BMI) was computed using the formula: 
BMI=Weight (in kg)/(Height [in m])2 [18]. Right arm blood pressure 
(BP) was measured by mercury sphygmomanometer in sitting position 
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after 15 min of complete physical and mental relaxation. Three readings 
were recorded by palpatory and auscultatory methods by trained 
observers; the average of higher two readings by the latter method was 
considered in this study. Blood samples were taken after a 12 h overnight 
fast, and plasma was separated immediately by centrifugation. Fasting 
plasma glucose (FPG), triglycerides (TG), total cholesterol, high-density 
lipoproteins (HDL), low-density lipoproteins, and very low-density 
lipoproteins were estimated by standardized procedures followed in 
the Central Laboratory of the institute. Plasma glucose was estimated by 
glucose - oxidase-peroxidase method and lipids by standard enzymatic 
method using Hitachi 902 Auto-analyzer. Reagents of Roche Diagnostics 
(Germany) were used [19]. Subjects with FPG between 100 and 125 mg/
dL were diagnosed as impaired fasting glucose (IFG), while subjects having 
FPG equal to or >126 mg/dL were diagnosed as diabetes mellitus (DM). 
MetS was defined according to Modified National Cholesterol Education 
Program-Adult Treatment Panel III (NCEP-ATP III) criteria [20]. Table 1 
describes Modified NCEP ATPIII criteria for MetS screening. Presence of at 
least 3 of the 5 risk factors defines MetS in an individual.
Statistical analysis
Chi-square tests were performed to determine overall differences in the 
frequencies of categorical variables such as BMI, WC, BP, TGs, fasting 
blood sugar, and HDL-C among the gender groups and also age groups 
(≤40 years and >40 years). p<0.05 was considered as statistically 
significant. All analyses were carried out using SPSS (Version 22).
RESULTS
All the 170 participants (117 males and 53 females) were classified 
into groups: (A) Those ≤40 years of age, gender-wise and (B) those 
>40 years of age, again gender-wise. Of the 117 males, 49 (41.88%) of 
them were screened to have MetS. Similarly, 15 (28.30%), of 53 females 
had MetS. In both the genders, MetS was more prevalent (39.81%) in 
the age group ≤40 years than that of >40 years group (34.33%) which 
was statistically insignificant (p=0.52) as shown in Table 4.
Table 3 shows the gender differences of occurrence of various disorders. 
While males showed significantly higher percentage of increase in BP 
and increase in TG than the females, more percentage of females were 
seen having decreased HDL and increased WC. There was no significant 
difference in the prevalence of MetS and prevalence of DM in both the 
groups.
It is evident from Table 4 that there were not significant differences 
seen in the various disorders in both the age groups except for higher 
prevalence of increased BP and IFG in the elderly group and higher 
prevalence of increased TG and decreased HDL in the younger age 
group.
In the males, high DBP was the major contributor to the prevalence of 
MetS, which was followed by low HDL-cholesterol (HDL-C) and high TG 
values. However, in females, low HDL-C, and greater WC contributed 
maximum to MetS (Table 5).
DISCUSSION
Doctors are equally prone to lifestyle diseases like MetS as the general 
population. Foreign studies state that physicians maintain very good 
health habits compared to the general population and when these 
physicians explain self-practiced health habits to their patients it 
effectively stimulates the patients to follow the healthy habits [21,22]. 
However, the paucity of time for exercise, sedentary lifestyle, higher 
socioeconomic status and challenge of balancing personal, and 
professional lives are few of the many factors which could explain the 
lack of adequate health care of doctors in our country [23]. This study 
was undertaken to find out the magnitude of doctors having MetS in a 
tertiary care health institute.
In this study, the prevalence of MetS among doctors was 37.65%. 
A similar prevalence (37.1%) was seen in a study by Garg et al. [24]. 
Prevalence of MetS in the general population from different parts 
of India showed varied reports. Prevalence data of MetS observed 
in studies from the North [25,26], East, [7] West [27], and 
South India [28] were lower compared to this study. In contrast, 
results of a previous study show prevalence of MetS among doctors are 
more common than the general population which may be attributed to 
higher socioeconomic status, less physical activity and more stressful 
working atmosphere for the former sector of population [15]. In the 
present study, though we have not done a comparison with the general 
population, still results of a previous study conducted in urban healthy 
adults of Southern Odisha show a higher prevalence of MetS (43.2%) 
than ours [8].
Table 1: Modified NCEP ATPIII criteria for metabolic syndrome 
screening
Risk factors Cutoff points
WC Males >90 cm, females >80 cm
SBP/DBP ≥130 mm of Hg and/or ≥85 mm of Hg
TG ≥150 mg/dL
HDL-C <40 mg/dL – males, < 50 mg/dL - females
Fasting plasma sugar ≥100 mg/dL
WC: Waist circumference, TG: Triglycerides, SBP: Systolic blood pressure, 
DBP: Diastolic blood pressure, HDL-C: High-density lipoprotein cholesterol
Table 2: The prevalence of MetS in each described groups
Prevalence Age ≤40 years Age >40 years
N Males (72) Females (31) Males (45) Females (22)
MetS 
present (%)
31 (43.1) 10 (32.3) 18 (40.0) 05 (22.7)
MetS: Metabolic syndrome
Table 3: Comparison of prevalence of various disorders among males and females
Risk factors Male (%) Female (%) Total (%) p value
N 117 (68.8) 53 (31.2) 170 (100)
SBP ≥130 mm Hg 56 (47.9) 12 (22.6) 68 (40.0) 0.002*
DBP ≥85 mm Hg 50 (42.7) 10 (18.9) 60 (35.3) 0.003*
TG ≥150 mg/dl 40 (34.2) 10 (18.9) 50 (29.4) 0.046*
HDL <cut off† 39 (33.3) 27 (50.9) 66 (38.8) 0.041*
IFG (FPG >100 ≤126 mg/dL) 19 (16.2) 8 (15.1) 27 (15.9) 1.000
DM (FPG ≥126 mg/dL) 12 (10.3) 4 (7.6) 16 (9.4) 0.778
WC > cut off‡ 22 (18.8) 19 (35.9) 41 (24.1) 0.020*
Overweight (BMI ≥25) 43 (36.8) 17 (32.1) 60 (35.3) 0.606
Obesity (BMI ≥30) 10 (8.6) 7 (13.2) 17 (10.0) 0.41
MetS 49 (41.9) 15 (28.3) 64 (37.7) 0.123
*Statistical significant, †HDL <40 mg/dL males and <50 mg/dL females, ‡WC >90 cm - males and >80 cm - females. WC: Waist circumference, TG: Triglycerides, 
SBP: Systolic blood pressure, DBP: Diastolic blood pressure, HDL: High-density lipoprotein, MetS: MetS: Metabolic syndrome, IFG: Impaired fasting glucose, DM: 
Diabetes mellitus, BMI: Body mass index
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The prevalence of MetS in this study showed a higher value for males 
(41.88%) than for the females (28.30%) which was statistically 
insignificant, while a reverse result was observed in earlier studies 
conducted on the general population [8,25,27]. However, our findings 
were supported by past studies conducted among the doctors where 
males showed a higher prevalence than the females [15]. Lower 
prevalence of MetS in this study may be due to the protective effects of 
endogenous estrogens against the risk factors as more women in the 
study are aged mostly less than the average age of menopause in India 
(46.2 years) [29]. Health consciousness among female doctors may be 
another plausible cause.
Prevalence of MetS is known to increase with age [30]. However, Sawant 
et al. suggested no significant difference in MetS with age [27]. Few 
other studies show a higher prevalence of MetS in the younger age group 
(<40 years) than the older age groups supporting our findings [6,28]. 
Plausible cause of high prevalence in the younger doctors may be due 
to the high and frequent intake of ready to eat processed food. Lower 
prevalence among the older group may probably be due to increase 
consciousness of the health status with increasing age.
Among the other risk factors, high BP and high triglyceridemia were 
greater in males than females whereas low HDL and high WC were 
more common in the latter group. Our findings are in support with 
previous studies [25,31]. A higher prevalence of increased BP and IFG 
was seen in the elderly group, and higher prevalence of increased TG 
and decreased HDL was seen in the younger age group [32].
In the males, high DBP was the major contributor to the prevalence of 
MetS; which was followed by low HDL-C and high TG values. Similarly, 
low HDL-C and greater WC contributed equally to MetS in females. 
Greater WC and IFG were the least contributors to MetS in males and 
females, respectively.
Limitations
The present study has a few limitations. First, though an adequate 
sample size has been considered in the study, the study participants are 
working in a single tertiary care hospital and medical college. Thus, it is 
difficult to generalize the findings to all the doctors of the community. 
Second, though few nutritional details of the subjects were collected, 
correlation with findings could not be done. Third, we did not find out 
the prevalence of MetS in the general population. Hence, a comparison 
of findings of the study group with the control group has not been done. 
Despite the limitations, this study is very few of its kind in India to 
explore the burden of MetS among the doctors in eastern India. Further 
probes with the involvement of multi-centers and assessment of other 
competing risk factors appear necessary to highlight the details of MetS 
profile among the doctors.
CONCLUSIONS
In the present study, the young male doctors have a greater prevalence 
of MetS than the older and the females. MetS is still a significant 
public health problem in the educated population including those of 
doctors, especially the younger ones. Active preventive measures such 
as lifestyle modifications, proper diet, and regular exercise should be 
undertaken to reduce its prevalence. It is possible that if the doctors 
themselves practice healthy habits, they would have a greater influence 
on their patients regarding good health-care practices.
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